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(54) Power take-off unit having integral pump nnounting flange 



(57) A power take-off unit includes a hollow housing 
20 having an input shaft 23, an idler shaft 33, and an 
output shaft 46 supported therein. The input shaft 23 is 
supported on the housing and carries an input gear 25 
thereon that is adapted to be rotatably driven by an en- 
gine, transmission, or other source or rotational energy 
The idler shaft 33 is supported on the housing and car- 
ries an idler gear 35 thereon that meshes with the input 
gear 25 so as to be rotatably driven thereby. A first end 
of the output shaft 46 is supported on an inwardly re- 
cessed side wall 20e formed integrally with the housing 
20. A second end of the output shaft Is supported on a 
bearing cap 43 secured about an opening 42 formed 
through a second side wall 20c of the housing. A clutch 
assembly 50 may be provided for selectively connecting 
the idler gear 35 to the output shaft 46. A mounting 
flange 51 is formed integrally with the housing 20 about 
the Inwardly recessed side wall 20e and is adapted to 
facilitate the attachment of the driven accessory directly 
thereto. The mounting flange 51 may include a flat 
mounting surface 52 having a pair of apertures 53, 54 
formed therethrough. The mounting flange 51 may fur- 
ther Include an annular stepped recess 55 extending 
formed through the inwardly recessed side wall 20e of 
the housing 20 that functions as a pilot opening to facil- 
itate the mounting of the driven accessory on the hous- 
ing 20 of the power take-off unit and to insure that the 
input shaft of the driven accessory is co-axial with the 
output shaft 46 of the power take-off unit. The housing 
20 of the power take-off unit significantly reduces the 
amount of physical space occupied by the power take- 
off unit and the driven accessory, and further enhances 
the flexibility of positioning the driven accessory relative 
to the power take-off unit. 




FIG. 4. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates in general to power take- 
off units for selectively providing rotational power to a 
driven accessory provided on an engine driven vehicle. 
More specifically, this invention relates to an improved 
structure for mounting a driven accessory on such a 
power take-off unit. 

[0002] Power take-off units are well known mechani- 
cal devices that are commonly used in conjunction with 
sources of rotational energy, such as vehicle engines 
and transmissions, for rotatably driving driven accesso- 
ries. For example, power take-off units are commonly 
used in a variety of industrial and agricultural vehicles 
for operating hydraulic pumps that, in turn, operate hy- 
draulically driven devices, such as plows, trash compac- 
tors, lifting mechanisms, winches, and the like. 
[0003] A typical power take-off unit includes a rigid 
housing that is mounted on a case of a transmission of 
the vehicle. The mating surfaces of the housing of the 
power take-off unit and the case of the transmission hav- 
ing relatively large openings formed therethrough. The 
housing of the power take-off unit rotatably supports an 
Input gear, an output gear that meshes with the input 
gear, and an output shaft that is adapted to be connect- 
ed to the driven device. The Input gear of the power take- 
off unit is rotatably supported within the housing such 
that a portion thereof extends outwardly through the 
openings formed into meshing engagement with one of 
the transmission gears that is constantly driven by the 
vehicle engine. As a result, the input gear and the output 
gear of the power take-of unit is constantly driven by the 
transmission gear and, thus, the engine of the vehicle. 
[0004] In some instances, the output gear is directly 
connected to the output shaft such that the output shaft 
is also constantly driven. In other instances, however, a 
clutch assembly is provided for selectively connecting 
the output gear to the output shaft to permit Intermittent 
operation of the driven accessory. Alternatively, a plu- 
rality of differently sized input and output gears may be 
supported within the housing of the power take-off unit 
so as to provide a plurality of speed reduction gear ratios 
between the input gear and the output shaft when the 
clutch assembly is engaged. 

[0005] The input gear is usually rotatably supported 
on a non-rotatable input shaft that is contained within 
the housing of the power take-off unit. The ends of the 
non-rotatable input shaft are supported within respec- 
tive bores formed through the housing of the power take- 
off unit. The ends of rotatable the output shaft, however, 
are rotatably supported in annular bearings that are sup- 
ported on the housing of the power take-off unit. To fa- 
cilitate assembly and maintenance, the opposed sides 
of the housing of the power take-off unit are removed, 
and respective bearing caps are secured to the housing 
by threaded fasteners for closing the open sides thereof. 



The bearing caps have central openings formed there- 
through that respectively support the annular bearings 
therein. In this manner, the ends of the output shaft are 
rotatably supported on the housing of the power take- 
5 off unit. 

[0006] Frequently, the driven accessory is Itself sup- 
ported on the housing of the power take-off unit for op- 
eration therewith. To accomplish this, the exterior sur- 
face of one of the bearing caps is formed with a flat 

10 mounting surface having a plurality of apertures formed 
therethrough. A corresponding flat mounting surface 
having a plurality of apertures formed therethrough is 
formed on a mounting flange provided on the driven ac- 
cessory. In some instances, the driven accessory is sup- 

75 ported on the housing of the power take-off unit by dis- 
posing the mounting surface of the accessory device In 
direct engagement with the mounting surface of the 
bearing cap, then securing the two together by threaded 
fasteners extending through the respective apertures. 

20 Although effective, this arrangement requires that the 
mounting surfaces of the bearing cap and the mounting 
flange of the driven accessory have essentially the 
same shape. Consequently, a given structure for the 
bearing cap mounting surface can accommodate only a 

2S single structure for the driven accessory mounting sur- 
face. 

[0007] To facilitate the use of a wide variety of struc- 
tures for the driven accessory mounting surface, an in- 
termediate mounting flange adapter is usually connect- 

30 ed between the mounting surface of the bearing cap and 
the mounting surface of the driven accessory. The 
mounting flange adapter includes a first mounting sur- 
face that is configured to cooperate with the mounting 
surface of the bearing cap and a second mounting sur- 

35 face that is configured to cooperate with the mounting 
surface of the accessory device. A plurality of relatively 
inexpensive mounting flange adapters can be provided 
to quickly and easily allow a wide variety of mounting 
flange structures of various driven accessories to be 

40 supported on the bearing cap of the power take-off unit. 
[0008] As mentioned above, the power take-off unit is 
frequently provided on an engine driven vehicle for se- 
lectively providing rotational power to a driven accesso- 
ry carried thereon. In the past, most vehicles have de- 

<s signed having a sufficiently large amount of physical 
space adjacent to the transmission so as to allow the 
power take-off unit and the driven accessory to be 
mounted thereon without interference with other com- 
ponents of the vehicle. More recently, however, the 

so amount of such available physical space has de- 
creased, creating potential interference problems with 
the other components of the vehicle when the power 
take-off unit and driven accessory are mounted thereon. 
Although the known driven accessory mounting struc- 

55 tures described above (both with and without the inter- 
mediate mounting adapters) have functioned satisfac- 
torily, it has been found that they occupy a relatively 
large amount of physical space and. therefore, cannot 
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be readily used in some modern vehicles. Furthermore, 
the various gears of known power take-off units have 
traditionally been supported on only the input shaft and 
the output shaft, thus limiting the flexibility for positioning 
the output shaft relative to the input shaft in those vehi- 
cles where the amount of available physical space is lim- 
ited. Thus, it would be desirable to provide an improved 
structure for a power take-off unit that minimizes the 
physical space occupied thereby, and further that pro- 
vides Improved flexibility for positioning the output shaft 
relative to the input shaft, so as to allow the power take- 
off unit and the driven accessory to be mounted in ve- 
hicles having a limited amount of physical space avail- 
able adjacent to the engine and transmission. 

SUMMARY OF THE INVENTION 

[0009] This invention relates to an improved structure 
for mounting a driven accessory on a power take-off unit 
so as to facilitate the mounting of the power take-off unit 
and the driven accessory in a vehicle having a limited 
amount of physical space available adjacent to the en- 
gine and transmission. The power take-off unit includes 
a hollow housing having an input shaft, an idler shaft, 
and an output shaft supported therein. The input shaft 
is supported on the housing and carries an input gear 
thereon that Is adapted to be rotatably driven by an en- 
gine, transmission, or other source of rotational energy. 
The idler shaft is supported on the housing and carries 
an idler gear thereon that meshes with the input gear so 
as to be rotatably driven thereby. A first end of the output 
shaft is supported on an inwardly recessed side wall 
formed integrally with the housing. A second end of the 
output shaft is supported on a bearing cap secured 
about an opening formed through a second side wall of 
the housing. A clutch assembly may be provided for se- 
lectively connecting the idler gear to the output shaft. A 
mounting flange is formed integrally with the housing 
about the inwardly recessed side wall and is adapted to 
facilitate the attachment of the driven accessory directly 
thereto. The mounting flange may include a flat mount- 
ing surface having a pair of apertures formed there- 
through. The mounting flange may further include an an- 
nular stepped recess extending formed through the in- 
wardly recessed side wall of the housing that functions 
as a pilot opening to facilitate the mounting of the driven 
accessory on the housing of the power take-off unit and 
to insure that the input shaft of the driven accessory is 
co-axial with the output shaft of the power take-off unit. 
The housing of the power take-off unit significantly re- 
duces the amount of physical space occupied by the 
power take-off unit and the driven accessory, and further 
enhances the flexibility of positioning the driven acces- 
sory relative to the power take-off unit. 
[0010] Various objects and advantages of this inven- 
tion will become apparent to those skilled in the art from 
the following detailed description of the preferred em- 
bodiment, when read in light of the accompanying draw- 



ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

s [0011] Fig. 1 is a perspective view of a first embodi- 
ment of a power take-off unit having a driven accessory 
mounted thereon in accordance with this invention. 
[001 2] Fig. 2 is an end elevational view of the first em- 
bodiment of the power take-off unit illustrated in Fig, 1 , 

10 wherein the driven accessory has been removed for 
clarity. 

[001 3] Fig. 3 is a side elevational view of the first em- 
bodiment of the power take-off unit illustrated in Fig. 2. 
[001 4] Fig. 4 is a sectional elevational view of the first 
IS embodiment of the power take-off unit taken along line 
4-4 of Fig. 3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0015] Referring now to the drawings, there is Illus- 
trated in Figs. 1 , 2, and 3 a first embodiment of a power 
take-off unit, indicated generally at 10, in accordance 
with this Invention. The structure and mode of operation 
of the power take-off unit 10 will be explained In detail 
below. A driven accessory 11 is secured to the power 
take-off unit 10 in a conventional manner In the illustrat- 
ed embodiment, the driven accessory 11 is a hydraulic 
pump that, when operated in the manner described be- 
low, generates a flow of hydraulic fluid to a hydraulically 
actuated device (not shown), such as a plow, a trash 
compactor, a lifting mechanism, or a winch. However, it 
will be appreciated that any known driven accessory 11 
may be used with the power take-off unit 10 of this in- 
vention. 

[0016] The illustrated power take-off unit 10 includes 
a hollow housing 20 that is formed from a strong, rigid 
material, preferably a metallic material. The structure of 
the housing 20 is best illustrated in Fig. 4. As shown 
therein, a first portion of the housing 20 (the upper por- 
tion when viewing Fig. 4) Includes a pair of opposed side 
walls 20a and 20b formed integrally with the remainder 
of the housing 20 and having first and second input shaft 
bores 21 and 22 formed therethrough. The first and sec- 
ond input shaft bores 21 are preferably co-axialty 
aligned with one another and are formed having approx- 
imately the same size. The opposed ends of a non-ro- 
tatable input shaft 23 are respectively received within 
the first and second input shaft bores 21 and 22 and are 
retained therein in any conventional manner. 
[0017] An input gear 25 is rotatably mounted on the 
non-rotatable input shaft 23 by a pair of roller bearings 
26 and 27 or other conventional means. The input gear 
25 includes a first input gear portion 28 and a second 
input gear portion 29. The first input gear portion 28 Is 
adapted to be connected to an engine or transmission 
(not shown) of a vehicle or other source of rotational en- 
ergy so as to be rotatably driven in a conventional man- 
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ner. As a result, the second input gear portion 29 is also 
rotatably driven. Although the first and second input 
gear portions 28 and 29 are shown as being formed in- 
tegrally with one another, it will be appreciated that such 
gear portions 26 and 29 may be formed as separate 
components that are connected together for concurrent 
rotation. 

[0018] A second portion of the housing 20 (the inter- 
mediate portion when viewing Fig. 4) includes a pair of 
opposed side walls 20c and 20d formed Integrally with 
the remainder of the housing 20 and having first and 
second idler shaft bores 31 and 32 formed therethrough. 
Similar to the first and second input shaft bores 21 and 
22. the first and second idler shaft bores 31 and 32 are 
preferably co-axiatly aligned with one another and are 
formed having approximately the same size. The op- 
posed ends of a non-rotatable idler shaft 33 are respec- 
tively received within the first and second idler shaft 
bores 31 and 32 and are retained therein in any conven- 
tional manner. An Idler gear 35 is rotatably mounted on 
the non-rotatable idler shaft 33 by a roller bearing 36 or 
other conventional means. The idler gear 35 meshes 
with the second input gear portion 29 of the input gear 
25. Thus, when the input gear 25 is rotatably driven as 
described above, the idler gear 36 is also rotatably driv- 
en. 

[0019] A third portion of the housing 20 (the lower por- 
tion when viewing Fig. 4) includes an inwardly recessed 
side wall 20e formed integrally with the remainder of the 
housing 20 and having a first output shaft bore 41 
formed therethrough. The opposing side wall of the low- 
er portion of the housing 20 is completely removed so 
as to provide a relatively large opening 42. The opening 

42 is closed by a bearing cap 43 that is secured to the 
lower portion of the housing 20 by any conventional 
means. The bearing cap 43 is conventional in the art 
and has a second output shaft bore 44 formed there- 
through. The outer portion of the bearing cap 43 Is 
closed by an end cap 45 that is secured to the bearing 
cap by any conventional means. The first output shaft 
bore 41 formed through the inwardly recessed side wall 
20e of the lower portion of the housing 20 and the sec- 
ond output shaft bore 44 formed through the bearing cap 

43 are preferably co-axially aligned with one another 
and are formed having approximately the same size. 
[0020] The opposed ends of a rotatable output shaft 
46 are respectively received within a pair of roller bear- 
ings 47 and 48 or other conventional means disposed 
within the first and second output shaft bores 41 and 44. 
Thus, the output shaft 46 Is freely rotatable relative to 
the housing 20. The Illustrated output shaft 46 is formed 
having an Internally splined hollow end portion 46a that 
is adapted to cooperate with an externally splined input 
shaft (not shown) provided on the driven accessory 11 . 
Alternatively, the output shaft 46 may be formed having 
an externally splined or keyed portion (not shown) that 
is adapted to cooperate with an input shaft (not shown) 
provided on the driven accessory 11. Thus, the output 



shaft 46 is connected to operate the driven accessory 
11. 

[0021] The power take-off unit 1 0 includes a clutch as- 
sembly, indicated generally at 50, for selectively provid- 
s Ing a driving connection between the input gear 25 and 
the output shaft 46. The clutch assembly 50 Is conven- 
tional in the art and forms no part of this invention. When 
the clutch assembly 50 is engaged, the output shaft 46 
Is rotatably driven by the input gear 25 and the idler gear 
36. As a result, the driven accessory 11 Is operated by 
the power take-off unit 10. When the clutch assembly 
50 is disengaged, the output shaft 46 is not rotatably 
driven by the Input gear 25 and the idler gear 36, and 
the driven accessory 1 1 is not operated by the power 
take-off unit 10. 

[0022] As discussed above, the inwardly recessed 
side wall 20e is formed integrally with the tower portion 
of the housing 20. As best shown in Figs. 3 and 4, a 
mounting flange, indicated generally at 51. is also 
formed integrally with the exterior of the lower portion of 
the housing 20. The mounting flange 51 is located about 
the inwardly recessed side wall 20e of the housing 20 
and Is adapted to facilitate the attachment of the driven 
accessory 1 1 directly thereto. For example, the illustrat- 
ed mounting flange 51 includes a flat mounting surface 
52 having a pair of apertures 53 and 54 formed there- 
through. The apertures 53 and 54 are adapted to ac- 
commodate respective threaded fasteners (not shown) 
for mounting the driven accessory 11 directly on the 
housing 20 of the power take-off unit 10. as shown In 
Fig. 1 . The mounting flange 51 may further include an 
annular stepped recess 55 extending about the first out- 
put shaft bore 41 formed through the inwardly recessed 
side wall 20e of the housing 20. The stepped recess 55 
functions as a pilot opening to facilitate the mounting of 
the driven accessory 11 on the housing 20 of the power 
take-off unit 10 and to insure that the input shaft of the 
driven accessory 11 is co-axlal with the output shaft 46. 
[0023] The housing 20 of the power take-off unit 1 0 of 
this invention provides several significant advantages 
over known power take-off unit housings. First, as dis- 
cussed above, a conventional power take-off unit has 
traditionally been provided with two bearing caps for ro- 
tatably supporting the output shaft relative to the hous- 
ing, and the driven accessory has traditionally been sup- 
ported on one of such bearing caps (or on mounting 
flange adapters connected to the bearing caps). This 
structure has been found to occupy a significant amount 
of physical space that, in some modern vehicles, can 
create potential interference problems with other com- 
ponents of the vehicle. By forming the inwardly recessed 
side wall 20e integrally with the housing 20 of this Inven- 
tion, and further by forming the mounting flange 51 in- 
tegrally with such housing 20, the amount of physical 
space that is occupied by the power take-off unit 10 and 
the driven accessory II can be significantly reduced. 
Second, as also discussed above, a conventional power 
take-off unit has traditionally been provided with only an 
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input shaft and an output shaft, thus limiting the flexibility 
for positioning the output shaft relative to the Input shaft 
in those applications where physical space is limited By 
providing the idler shaft 33 and the idler gear 35 inter- 
mediate of the Input shaft 23 and the output shaft 46 of 
this invention, the options for positioning the output shaft 
46 relative to the input shaft 23 are greatly enhanced. 
Thus, the housing 20 of the power take-off unit 10 of this 
invention significantly reduces the amount of physical 
space occupied by the power take-off unit 10 and the 
driven accessory 11 . and further enhances the flexibility 
of positioning the driven accessory 11 relative to the 
power take-off unit 10. 

[0024] In accordance with the provisions of the patent 
statutes, the principle and mode of operation of this in- 
vention have been explained and Illustrated in its pre- 
ferred embodiment. However, it must be understood 
that this invention may be practiced otherwise than as 
specifically explained and Illustrated without departing 
from its spirit or scope. 



Claims 

1. A power take-off unit adapted to connect a source 
of rotational energy to a driven accessory compris- 
ing; 

a hollow housing; 

an Input shaft adapted to be connected to the 
source of rotational energy, said Input shaft In- 
cluding a first end supported within a first input 
shaft bore formed through a side wall formed 
integrally with said housing and a second end 
supported within a second input shaft bore 
formed through a side wall formed integrally 
with said housing; and 

an output shaft adapted to be connected to the 
driven accessory, said output shaft being rotat- 
abty driven by said Input shaft and including a 
first end supported within a first output shaft 
bore formed through a side wall formed inte- 
grally with said housing and a second end sup- 
ported in a second output shaft bore formed 
through a bearing cap formed separately from 
said housing, said bearing cap being secured 
to said housing about an opening formed 
through a skie wall thereof. 

2. The power take-off unit defined In Claim 1 wherein 
said Input shaft carries an Input gear that Is adapted 
to be connected to the source of rotational energy, 
and said output shaft carries an output gear that is 
rotatably driven by said input gear, said output shaft 
being rotatably driven by said output gear. 

3. The power take-off unit defined In Claim 2 further 
including a clutch assembly for selectively connect- 



ing said output gear to rotatably drive said output 
shaft. 

4. The power take-off unit defined in Claim 1 wherein 
s said first output shaft bore is formed through an In- 
wardly recessed side wall of saki housing. 

5. The power take-off unit defined in Claim 4 wherein 
said inwardly recessed side wall of said housing has 

10 a stepped recess formed therein to facilitate the 
mounting of the driven accessory on said housing. 

6. The power take-off unit defined in Claim 1 further 
including an idler shaft having a first end supported 

IS in a first idler shaft bore formed through said hous- 
ing and a second end supported in a second idler 
shaft bore formed through said housing, said Idler 
shaft being rotatably driven by said input shaft, sakl 
output shaft being rotatably driven by said idler 
20 shaft. 

7. The power take-off unit defined in Claim 6 wherein 
said input shaft carries an input gear that is adapted 
to be connected to the source of rotational energy. 

2S said idler shaft carries an Idler gear that Is rotatably 
driven by said input gear, and said output shaft car- 
ries an output gear that is rotatably driven by said 
Idler gear, said output shaft being rotatably driven 
by said output gear. 

30 

8. The power take-off unit defined In Claim 7 further 
Including a clutch assembly for selectively connect- 
ing said output gear to rotatably drive said output 
shaft. 

55 

9. A power take-off unit adapted to connect a source 
of rotational energy to a driven accessory compris- 
ing: 

40 a hollow housing; 

an input shaft supported within said housing 
and adapted to be connected to the source of 
rotational energy, sakJ input shaft carrying an 
input gear; 

4S an idler shaft supported within said housing, 

said idler shaft carrying an Idler gear that is ro- 
tatably driven by said input gear; and 
an output shaft supported within said housing 
and adapted to be connected to the driven ac- 
so cessory, said output shaft carrying an output 

gear that is rotatably driven by said idler gear, 
said output shaft being rotatably driven by said 
output gear 

55 10. The power take-off unit defined in Claim 9 wherein 
said input shaft includes a first end supported within 
a first input shaft bore formed through a side wall 
formed Integrally with said housing and a second 
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end supported within a second input shaft bore 
formed through a side wall formed integrally with 
said housing. 
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